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°J^^1- °l-§-^, ^S^l A^^^ CMOS ^^-i: ZLtflS. o]-g-^ ^ & 7 1 nfl-g-ofl 
^7\S\7] o]^o] ojcf. Zl^Jl 71^-4 9}^], ^*Hr 

-§^r#l-*W3 ^ ^ S]*V 7}*$ ^« o. ^^gj.^- ^ ol 7 j afl-g-ofl ^ 

(Q-factor)£ ^ <r SlSc ^ o>qeJ. 91^*1 ±*}£.*\2) oj-g- ^ & 

A. ^-^^ ^(turn)^r7V ^^^c^H ^Efl£] ^ ^sg^ofl «l*fl Si 3 3 7} 

*M*H= ^ 5^4. tf^o) 1$* ^o) TflojE 7^ol7}- 

£. 4 
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jL^sr)- ^^S)S.°fl <*}-§- s}^- tl^^H Inductor using in Radio Frequency Integrated 
Circuit} 
[51^ ##tb ^1 

£ l£ RFIC°1] <£#q 9ms] 9] iL<^-^ AH^sq- zl ^-7>s1S.£ 

£ 2^ 7l^ofl S}tb RFIOfl Al-g-sl^ 

£ 3^ f^efl^ 4^- 7l#ofl 2]*b RFIC1 ^MH^ Sl^EjsJ ^S^l^h 

2. 4^ *fll ^aHH Sltr RFIOfl ^1 A>A]£ol^. 

£ 5 I £ 6^ 44 £ 41 51*1 ^b *fll <y<5}Ei1 ^1 ^ *fl2 ^ 

51 7^ ^ A2 ^*HH ^*b RFIC°fl Al-g-s}^ ^12 91^2] A\X\5.o]z\, 

51 8 £ 10£r 44 51 71 51 a] *V *fl2 91^]*]] 5L^"€ *fl3 ^15 ^ 

333 ^ ^51olcf. 

£ ^ ^ ^2fl 7l#1 ti]JIL5>7l ^tb ^llr^H^I A}-g- 

£ m ^*HH 3tb <3 313-2-5. JiL<^Tr 51^olcf. 

51 12^ *fli ^ ^12 3tb ^^^#21- ^efl 71^1 <^tb 

*51^^ ^ -*f-g-ofl tfltb -^JL-g^* 
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40:71^ 42:^<£# 

44:^11 =4=-%- 50, 50a: ^2 

56, 56a: ^3 62, 62a:*fl4 

68, 68a, 68b: ^] 5 ^4?%- 74, 74a, 74b: ^6 

46, 52, 58, 64, 70 ^ 76:^1 vfl*l *\]6 

48:^11 S.^ 54, 54a:*fl2 5.*!^ 

60, 60a: ^13 66, 66a: ^14 #e^ZL 

72, 72a: ^15 51*1^ d^U «H*(hlMH^ 7^ 

dV-m ^^(50a)s} Qo] Dl, D2:*fll ^ ^12 91^] 

Dla, Dlb, Die, D2a, D2b ^ D2 C :^1 ^16 Si 33 

hi: ^11 tiH^( v ia hole) h2, h2 a :^l2 

h3, h3a:^l3 ^H* h4, h4a:^]4 

h5, h5a:^l5 ^Hl- 

RFICCRadio Frequency Integrated Circuit )°fl A}-g-s^ Sl^BH %o)t)-. 
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<25> o]^E^ RFIC^l #-2. ^ ^^}# *>q-°l^. RFIC<HH 7># 

^ o. ^.g. ^l^^ S^K lossy) Y^^^ "fl^fl ^-i: Q?]?} °] 

<26> ^l^Ei^ RF3}5.^H ^^'Sii "fl^C impedance matching)* ^«fl ^^^i^ ^ 

^jg.^*).^*) ( *fl<>| _2.^3efio]Ei (Voltage Controlled Osci 1 lator (VC0)°11 

°l-8-3fe ^ 1§a.(L-C circuit)^ Z\o] ^e}e} ^(High-Quality Factor)(°l*r, 
High-QBf tbcf)^ ifl##*-§- #^l^^Hr ^Jl*r i^H4. ^4 7l#3 91 
-#J±^ ^5r# (Complementary Meta Oxide Semiconductor, °l^r CMOS)^ 

^Vol_^.(High-Q)» ^l^Bl ^^cf. 

<27> oHl o}-e|-, sH-frl- $13 3 ^*fl r^o^j. *^o) <£^s\jl $X±=t\), 

ofl^l « 0 >^, 71^: (ground metal layer)* 

(shielding)^ HJ-U f-°l^f. 
<28> ol&|*!- fJE^ CMOS ^SLS. tti=T. °fl^-°ll A o v 7l H o v ^lr* °l-§-*H 

<29> RFIC1- T^IMl &<H, 91^2] A]^7\7\ tij^l^-i- #o>^ nfl, # 

71 RFIC^l^i 7>^ *V*l*Rr ^2fl 7]#o11 2}tr 0 J3^ €- Jf#°] sic}-. 
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<30> ol^E^ <y^^i» %°}7] ^(turn)^r* M t Sti^l, o]e^ 

<*ltr ^ #(Q-f actor )3 -£3^- 7l#-43 <3$= ^ 

<3i> <m» #<H, 0.18um^ CMOS 3-§-€. ^ 15/an, ^(turn)^M^ #3 1.5jan, 

HSfl ^-^1 2w, M-id^ (spiral) S!^bH*1, ^(turn)^7}- 3.5«1 «fl , if- 

#(Q-factor)£: 2GHz4H 6.5, 3.8nH, Af-g-U^ 6GHz^1 «]r<S, #7l ^ 

(turn)^7> 7.5*1 nfl, if- St* 2.5, Sl^^fe 17.6nH, Ar-g-Hflfe 3GHzS>H tr3l» S. 

<32> #3.!% #3,A\°]£\ 7i#^^r «1-MH 7]^-^ T^l"^ , 

lossy) tb 7l*4| £R> ^tf^ SIS. <g7fl# #33, 

<33> £ l£ RFIC^l ^ti>^°l °1^E|^ ^2:1 °J ^1 3 £.3, Ji^#32f ZL 

^7>S)S.# I^fc}. <^7H, ^^LJr Ls^ 91^2) 

Rs^b ^l^E^ 2]^- (DC) 7^%V ^ ^Jl^sf g.z\ jL^Cskin effect)* Jl^tr H^-(AC) 

q-Ej-sfltl-. ^-S^-Jl Csir #7] #^Md#*l- 0 H 71^ Ti^fM 

E^ 7l3flAl^^# ( Cp^ «?l^El«2f 7l#A}oH ^5)^ 7l^| 7H3flAlE^ 7l 3fl A] ^ i§ 

<34> £ lofl -f-71-S]^ *l*ti<q f?-&£- ofeflo^ 1S TflAV^Ck 
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<35> „ , ,. MameticEnergy(Em~)-ElectricEnergy(Ee) 
{ + u Q^'Ofactar^ ______ 

<36> *\?\ (Magnetic Energy) (Em) ^ ^.7) oflui^j (Electric 

Energy) (Ee)_ ^ °>2fl^ t*«M 2 g 3__ 7fl _ _i=r. "iM- <HH*1 £ .(Energy 
Loss)(Eloss)_ 4_ ^1 



2] 2[(<s>Lsf+R S 2 \ 

<38> = _VCs_gp) 
3] 6 2 

<39> p/ 2 ! Us 

Eloss= [ -— — + ~ ~- ] 

4] 2 L Rp (coLsy+Rs 2 

<40> 2 lfl*l 4# -f-^fl^ ^(Rs)^ T^^ofl ^*fl 7^8 ^2flA]Ei 

3 ^sflAl^^CCs, Cp)7> *HK^ ^>7l <*flu| *](_,)_ , _7l 4M*l(Ee) ^ 

£ _(Eloss)£- _ _ ^ £U, °H1 4=r <r*H 13.^ ^^cf 

<4i> £ 2fe o]e^> ^^ofl^ t}#.__ afll ^ ^]2 SflflU, 2)-§r 

(contact hole)(3)_ ^«r_ ~ ^7>a]^ _3f^ 

^*J-(Rs)^r *f7fl *>^>H afll sfl^(i) o>gflofl ^ii 5fl^(i)jq- s]iEL 

(3A)-g- ^f-«fl _ 3~ ^ol^^dead wiring)(2A)# #*fl 
, #2fl 7l#(USP6,002, 161H1 31 fr 4^ ^ "2:3 ol^Ei _<^t}. o^H , 

100-^ 7l^ ( 101 £ 102^ ^ f^?l ^_ M-Hfvfl_, ^S-*f_ lA^r *fll 
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<42> *V^, £ 3-£- ^^S^ fV^ll- Jt^*>7] fl«B f^Efl 7l#(USP6,291,872) 

oil cf# ^M^S^ i4*}*§ $133* i^fc}. o^H , ^-^S. 201, 205 ^ 207 

*fll ifl*l *113 ^ # -f-S. Epg o]^b] (single loop type inductor)* M-^tflJl, 
2014 202^ ^ Si ^-*f^( inner end)4 ^-r-^outer end)# 4 

B)-^cf. ZLE]J1 204^ ^112 = o}o}El(205)£l ifl-^-fr 44^4. 

*Hl +2. e^ 3(201)^ v^#(203)4 *fl2 e^ Ei (205)4 tfl 

-^-^(204) 3.3,£l (206)0.3. ^S)©! 214. &3i&S. 208^ *l|2 ^# 4<y 

91^1 (205)5+ ^13 -f-H B}^ «l^Bl(207)# ^^Rr ^3 ^ (vertical 

direction contact)^- M-Bf^cf. 

<43> ol^ #Hfl 7l#oll Sltr ^-f , ^1 ^7>S. fr&°l ^ 7 >«5} 

<44> tCfej-A-], ^ O] -J7 7|-5l-^ 7l#^ 4*1^ #2fl ^1 ^ 7^ 

^>7l ^ ^rSKQ-factor)* 3Hr, zie14 4 s Si^f RFIC^l 

*}-§-4^ °J^Eil- afl^ofl ^cf. 
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<45> ^7] 7l#^ 4*)1» ^*>7l -g- *M M-^i ^s* °l-*Rr 

<46> ojnfl, ^eM^I ^a] cf^o| <*j A^s^o] . 

<47> Aj-71 Al^Sl^ o£,g- cj.cq o]^Eil-^ ^ ^A}^^^, A}Z}- 

= o. ^ojg. o^Kr £ ^ ^eini-s. ^€ Aj- 7l ^ofl 

^1^1 &7fl 5a4. ^H, 4^5. ^€ ^7) 

SM. ^ ^ ^Jtb 3H w>^^>i4, 3^5: 

S>M-7> t+s.711 ^€ *r aZ^. Aj- 7 1 £ ^Aj S-e^ZLS-ol ^oi^ H.-T- 
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^ ^ -§-<y*V ^o] a>^3is->i4 ; x\3_ ^ofl ^^o. ^ olj 

^ # f^H ^>M"7> 4=711 ^ ^ $14. #71 * 

eiZLl;^ ^ol^ 3.^ ^-<2}*V ^O] tif^3l^ln]- > ^ S cJ-S. ^ofl #^ 
#21 ^ol^ 41- ^ OjCf. 

<5l> olsltb ^-i- ol-g-SV^, CMOS «l-§-% ^ &7l nfl^-^1, 

-^-8: ^7}^o] <£o) ^$;^r £±r 91^]% <2^r ^ 9Xt±. ZLBlJl 7]#3|- ol^E-} , 

Sl^* tM3*Ht ^*#*M«1H *l*m 7H#s-g- a^s?-*H 91^ 4i7> 

S^Sl ol-g. ^-tflA]^ ^ 5flt)-. Stir, ^-^Sl ^i(turn)^7> ^^^^5. #sfl 

^ol d ^Tg-sjo^ 711 °]M ^ol7> #<H-1-^1, ^#21 21 #^7]- Ci ^^ofl o]d^^ 

<52> oi^K ^21 ^HH 2)tv rfic^I ^-§-51^ <a^^» ^-^-^ £^1-^- 

^ ^Ml*>7ll -£^4. °1 4*<HH 5L*}& ^om- ^^i-si ^H<3l ^ 

3*fl ^^l EA]^ 

<53> ^. ^-tgo]] o)*V RFIC*fl ^>-§-Sl^ 7l^^l ^^S. ol^E^ ^ 

# i.2j-5:>7l ^tb 7m #ofl 2l#sl^ t\% «H*( v ia hole)* 
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<54> <>j)i ^Al^> 

<56> ^^l^o.S, £ 41- #2^, M-^i^ ^11 ^l^El(Dl)^ *fll vfl 

*1 *fl3 ^l^El-i-(Dla, Dlb, Dlc)S. ^^t}. °ls]tb 91^]^ 

3 ^7>€ ^ 514. *U *fl*l *1|3 ^ Sl^T&CDla, Dlb, Dlc)£: 4^ ^^>^#S^ 

, ^*Rr #^#2} tibial, Z^*^ #4^^ 

°^ <a^*Rr ^1^1 €4. ^%$\ 9J ^ ^ 

o] W >^§>cf. *fli vfl^l ^)3 ^rfl ^l^BH-(Dla, Dlb, DlcHH , & ^ Si 3 3, 

<^mnfl *)12 ^ ^l^BKDlb)^ 3J^o] *fl 6 ^-^(74)£r ololj #3 

^1 ^ <y^(Dla)S] *fl5 ^"^(68a)^ <3^4. °1 ofl , *Hl ^ 
^l^EKDla)^ ^15 ^-^(68a)4 A2 ^ Sl33(Dlb)sl *fl6 #^(74)^, ^ 

€4. S^ofl HA]^- a>sf ^o], ^|i tfl^l ^3 ^ <y^E^(Dla, Dlb, Dlc)£r ^ A 

(Dlb)S) all 6 ^f^(74)-sf afll ^ ^l^^(Dla)Sl *fl5 ^#(68a)^ #713: 
<S^§- ^«fl, *)12 ^ ^E-KDlb)^ *fl6 ###(74)£ afll ^ ^l^El(Dla)» ^«fl 
^r<H^l ^ ^^^1, *U ^l^Ei(Dla)^ #^^(68a)£ *ll2 ^ 

^(Dlb)l- *J=*fl X|2 #3 ^E-KDlb)^ X16 ^##(74) °1 z]ol n># ^^4. 

^2 ^ ol^Ei(Dlb)^ ^1]6 ^^(74)^ ^11 ^I^E-l(Dla)^ ^5 ^#(68a)^r 
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z^S} <3#3 ^--g-o) ^v 7 ) £ ^ «&|ZL» -f-*(M ^sL ^ *fl2 # 

^l^^(Dlb)^ m ##^(74)4 *fll ^ ^^Ei(Dla)^ *fl5 -g-4p#(68a)£- *H2 
^ ^l^^(Dlb)^ afll ^l^EKDlaMH^ o]^^ ^^^4. °l^^r ^ 

«<M£- *H3 ^ <a^BUDlc)4 ^12 ^ ^l^^(Dlb)AH°fl^S. 
<57> tb^, £ 4°fl*r ^ n>, m #3 ^l^BllrCDla, 

Dlb, Dlc)*}°14 afli ifl*l *fl3 ^ Sl^SCDla, Dlb, Die)* ^*Rr ^r^%-^ ^ 

<58> cf^l^r *Hl vfl*l ^13 ^ ^^^IrCDla, Dlb, Dlc)3 ^ ^ ^ofl cfl«fl 

^*Vtf. t>}sq- ^ol, afli vfl^l *fl3 ^ *l<3}Bl#(Dla, Dlb, Dlc)£r ^ 

o) 7) nfl-g-ofl, ^-71 ^ ^ ^o]j Cfltb ¥ Si ^3*. # *U ^ 

*\)2 ^^Eil:(Dla, Dlb)* ^^S. ^rf. 

<59> n^, ^1 cf^ «y^EKDla)^ ^ ^ *M 

<60> £ 5# ^-2:^, 71^(40), -MB]^ 71^- ^-ofl %<£%-(42)°} ^ S]^ ^4 

. ^<2#(42)^ afll- ^(-^ilS*! 71^(40)2)- 7l^r(40) o]ol 

^#^-8- ^"^17171 ^*ti, 71^(40)4 ^71 ^E-l^ #3* ^Tfl ^>7l ^ 3 

«14. ^^^(42)51 ±^ ^ 0 H1 *fll ^^(44)o] *g^£H Htb, ^ 

<S#(42) ^afl ^fll ^#(44)* ^]1 ^^^(46)ol ^S)<H 5U4. ^fll %Q 
^^f^(46)ofl *fll ^-^(44)^ <##°1 hz.%$\±= *}l WlcHS.( h i)ol tg^£|<H $U, *1U 

fH*(hl)£r afll 1^^(48)5. *ti£N *fli #eizi(48)^ 2111 

#(44)4 ^1 ^#(44) *§^€ >112 ^#(50)^ ^±.is[z>\7\ ^ 

^11 ^-^^(44)4 £.^>^ ^ol b].^^. ^ ^-^#(44, 50) 
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°1 £^ #^°J , *fll £^ #eizi(48)2|- ^/2^r *)12 ^# 

(44, 50)a>o]ch1 ^a^^-g. sjisj-t ^ oi^ cfs £ ^ i-^o] ^ul^ ^ oicf . oje^ 

$ ^12 ^#(50) ^^oll ^^l-(56 ( 62, 68, 74)4 ^^Rr 

£^ l-^H-&(h2, h3, h4, h5)^<?> «=»>M^, ^12 ^a]c^1§ -^Ml^Tfl *fl 

2 °J^!- ^*Rr ^^*V7l #^^1 tfl«fl^ £ ^ 

*fll %Q ^<£#(46) ^H] £ ^ #eizL(48)4 3#€ *fl2 
(50) °1 afli ^-^(44) <£^ofl ^. ^fl^cf. *j|2 #^(50)^8: <H#°1 £ ^ 

^ §eiZL(48)4 m ^#(44)^ w}^o.s. ^, ^2 

^r#(50)£- afll ^-^(44)-ir ^ cfl^lo] ig^sH M , ^1 

^ #&U(48)5.^-Ei ^3. ^*l^r ^.2.5. $^3<H 9X^. °j<#7fl *)U ^ 

<3#(46) ^Hl ^ 7j\$) z\}2 ^#(50) S] oj-^ig ^ o. ^ u ^ #(44) oj:^ 

*V *)]2 ^-#^(50)-i- g^r A]2 ^<3#(52)<>1 oicf. *fl2 ^<3#(52) 

°fl ^]2 ^MH50)^ w}W 7>^>B|7f ^#5]^ *fl2 «H#(h2)°l *ll2 
tiH#(h2)-& z\)2 5L#^ €^ZL(54)S. *ti^ *fl 2 §^ *i<£#(52)^ ^ <3<* 

^Hl afl2 #5iZL(54)^ - 7 flo] ^ 3 ^-^^(56)0] 7^2**}^ 

£M 5j.o. S 91^. ^ 7flSl ^fl3 ^-#^(56)^ ^ 7fl<q 7fl2 ^#(50)ol ^ 

£ ^£]<H o X j L> ^2 ^-^(50)0) #eizL(48)2} 

^-^t!- S^i^S ^2 l-e^zi(54)fif o^x^-. 7fl2 

#(52) ^Hl ola^V ^-#^(56)^- ^3 ^^#(58)ol ^^£)<^ ^cj-. ^3 
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^<S#(58)ofl ^ 7flfi1 *fl3 ^-^(56)^1 ^-4 ^#3^ ¥ 7fl3 *fl3 «H#(h3)ol 
¥ 7113 ^J2 aH#(h2)3 7\q&t\ 1}2$<L3. %A$S\°] $X^. 7113 »13 «1<H* 

(h3)* **1H ¥ 7fl3 ^3 #^(56) AA$\ 7>^>^7> ic#£3-. ¥ 7113 *fl 

3 ^-##(56)^ ¥ 7fl3 *fl2 ^*(50)3f -g-^^ S?i*MH Wfl^l7> ^^t}. nfl^-ofl, 
4U #^(44)# ^ t^o] 3 <£-!=- ^£ ¥ 7fl^ ^3 ^-^(56MW3 

#71 ^ 71)3 *fl2 ^#(50)3 #3iL4 ZL 33ii.tRr ^4. SEfc, ¥ 

7fl3 413 ^*(56)A>ol^ 3^ ^ 7fl3l X)2 #^(50)A>ol^ jq^jicf ^ 

°13 ^<4, 4]1 ^#(44)^4 3*H1 $^<g ^-^#1-^ 3^1 *g#^ 33^^- 
zi ^Til ^3<4 sfttf. oiei*V °1^-S. #*}S 3*<Hl zi o>sfl 

41^*1, »13 *3<£#(58) ol^^ JjS. 7 fl3 ^4 

(62) ol *|ll ^-^(44)^- o. s cfl^o] £l£^ ^#3<4 $13". ¥ 7fl^) *fl4 ^ 

^#(62)£r ¥ 7fl3 413 #^(56)*W3 ^Jitj- ^711 o]^s\c] o XlL> oy^ 
7} 41 3 #eizL(h3)°4- ^#3<4 , ^ 7fl3 7fl4 #^(62)3- *fl3 £*1# 1-elZL 

(h3)A>o]^ ^ afli #e-1zz.(hl)3 4|2 ^#(50M>olsl afl^l ^04. ^ 

^^4. 412 ^*1 414 #^#(50, 56, 62)-^ S.^- "*I13 ^<4S 3M «> 

^^cf. ^13 ^91^(58) #^.S ¥ 711^ 414 ^#^(62)-°r all 4 ^Zt 

^^#(64)ol ^#S)<H 5U3-. *)H ^<S#(64)°ll ¥ 7113 414 ^r^(62)°l AA ^ 

#3-^ ¥ 7113 414 al<H*(h4)ol 7113 413 al<>|^(h3)3 QA^-A ^ #3-^ % 
#3<H ¥ 7113 414 til<4-fr(h4)-gr **flA-l ^ 7113 414 ^§K62) ^3 
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7>^>e|7> o)£\i$r X|4 «l<H*(h4)£- ^ 4 £ ^ #&|zl(66)S. XI $N 

XI 4 ^#(64)^ X]4 # si 11(66)1- i^Hr 4^ <3 <3 ^Hl ^ 7fls} X|5 

^^(68, 68aW XI 1 ^-^(44)# s|-f cfl^io] 5)5:41}. tg^s)^ oicf. ^ 

7flSl XI 5 ^r#(68, 68a)^ ^ 7fl2} X|4 ^-^#(62)^.4 ^ ?i3-°3L 5£-H, 
Ais. 71-^ JjL-g.^ X)4 SL^ #EizL(66)^ <£^s]°} 91^. ^ 7flsJ XI 5 ^^(68, 
68a) -f^°fl X15 ^^(68a)^r £ 6<>fl 51*1 xl2 ^l^^(Dlb)^ 

<&%&^. #7] XI 5 ^*(68a)^ *§^£ Xl5 ^-^#(68)^ ^ 

-tMI 32 *r XI 4 ^^#(64) ^ 7fl^ X15 

(68, 68a)^r X]5 ^£#(70 W *§^£)°1 Xl^. XI 5 #?i ^^^(70)<Hl #7] 

XI 5 #^(68)o) X15 «l<H*(h5)ol ^^5)<H oicf. XI 5 

(h5)-g- f-*lH #7] 3HH xi 5 ^-4=^(68)3 tij-l"^ 7>^>^7> ^#^cf. XI 5 

«l<H^(h5)^ X]5 £.#^ #ein(72)S. 5U4. XI 5 ^<£#(70) ^Hl XI 6 

^r#(74H *gs$s\o] &cf. XI 6 #^(74)-& X|5 £^ #eizi(72)^- ^^d), o] 
^o.^-^ ^ 7fl^ XI 5 ^##(68, 68a) ^ ^^<^1 sfl'rWb 

X]5 ^£#(70)^ X]6 ^r*(74) #3H1 XI 6 *i<3^(76H 

°1 Qo), XU ^ ol^Ei(Dla)^ XI 1 vfl*l XI 6 ^rfK44, 50, 56, 62, 68, 74) 
"A °ll-8- ^r^^-S. ^^Rr XI 1 XI 5 £^ #^ZL(hl,.., h5)S. tMS^M 3X1 

7]^^ ^Efl 7 > ^AVcf^^o] sq^cfl, -8-7} ^A>c}e)#^ igofl *||ig-sqfe JjL^g. xi i 

^-#^(44)^ f^ilsL cfl^lol 711 ^-o] «fl^, 71^(40)^- 7^(40)^ 
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$^°fl XU Xl6 ^-^^€-(44, 50, 56, 62, 68, 74)?!^ 71^(40) 

4 XU ^"^(44)^ 

<65> £ 5^ XI 1 ^l^EKDla)^ 7lW3 ^Efl7> ^A>l} e^o]*] *fll 

^l^Bi(Dla)^ 7|*>«1-^ ^Efl» 7>^ ^ ofl^ufl, ^ o]tH 

BKDla)^ igtg, Ef^^ ^o) ^ ^ o^o}-, olnfl^ #S>3. ^S^fe 

^r##3 71#^# ^^^V7l <3^-§: ^^Hr tiV^W. 

<66> JE. 6£r XI 2 (Dlb)°fl ^ iL^^l, ^^J^tt 

£ 5<^1 XU ^ <?]^EKDla)^- n ^o]t4 ^Efl 7 |- ^-^V^. ^MHl ^ 

^€ X]5 ^-^(68a)4 XI 6 ^#(74)A>o]o 1 l o^g. o^s^ l-s^ZL(h5a)7> 
^XlW". ^£in(h5a)^ XI 5 #&|ii(h5)^- ^1 ^€ ^ o_S, ^- 7 ]^ 

^ Xll ^ X12 ^ "^BKDla, DlbMH3] ^-?VXH o}^\b] (Dla)£l 

X15 ^^(68a)4 XI 2 #3 ^H-KDlb)^ Xl6 ^#(74)^ <S^W. 

<67> <^2 ^A]ofl> 

<68> 71^-4 <8WS <>Wel- ^ ^-^^1 ^ 

^H^m ^<X1 olcf. 
<69> S>7l ^X^, X|l ^Al^Sf ^fXH tH*IHfe ZLCflS. 
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£ 7-ir %^}^, M-5d^ ^ ^St £±r 42 91^*1 (D2)±r *)U 46 
9l^UD2a, D2b, D2c)S ^€4. *)l4 ifl*l 46 ^ 33(1)23, D2b, D2c)^ 

D2c)iL4 M-^Sl 37l7} 44. ojofl nj-e}., ^ 5 cj^ o]oiEKD2b)^ *|)5 ^*r#(68b)£- 
*fl4 ^ <?13E-l(D2a)^ *H4 #s^(66)» -f-sfl^ *fl4 =-4^(62)4 <3^4. 

SEth *fl5 ^ ^BKD2b)3 *fl4 ^-##(62a)^ 46 ^l^E^(D2c)^ ^6 ^# 

(74b)4 ^^Sl^cfl, ^5 cj^ tl^Ei(D2b)^ ^16 ^ E] (D2cMH 7> o]^ 

€ >6fl4 #ElzL(66b), 45 ^#(68c) g *fl5 5L£^ ^E^n(72a)» * 

tf^flfe *fl4 ifl*l ^6 ^ ^l^Ei(D2a, D2b, D2c)£l ^ofl tflsfl ^ 

*1)4 <?13EKD2a)^ *M ^ ^JfEi ^^-cf. 

£ 8* #2:*}^, 7]#(40) ^Hl *i<2#(42H ^^S)<H 5>U, ^<£%(42)2] ±^ 
°m ^H] ^11 #^(44H oi^. ^£^(42) 4l ^#(44)^- 

4l ^<3#(46H %^6\ <&v\. ^1 *i<3#(46Hl ^11 ^-^(44)^ o^t^ 

^#3^r ¥ 7fl<^ ^11 H]o^^(hl)ol =-0^ #3(d) , ^4 %. 

?> ^^#(64)4 ^4 ^r#(62)°l *fl4 «1<H-1- 014)4 *j) o.^ ^4 

cf. 44 ^^^(64) ^Hl t!" 7fl<5} ^5 ^#(68)ol <§^3<H *{|5 =^ 

(68)^ 44 ^<3#(64H1 ^ 7fl2l ^4 «l^*(h4) ^oflA^ ^ofl ^ 
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^ 3# *fl-f*r *i|4 £^ #5^ZL(66)s+ ^4 ^<3^(64) #0.3. 

*J|5 ^r*(68)* *fl-Hr *fl5 %-H ^<£^(70)°] $^5S|<H ^<&%aW] 
^15 ^#(68)3 2HM *fl5 wH*(h5)°l «8-M<H ^5 «H*(h5)£: 

*f|5 S.^^ #e^ZL(72)S 9X^. *fl5 ^<3#(70) <#°-3. *\)5 5.^ 

(72)^ ^#2} *fl 6 ^#(74a)°l #4. *fl6 ^*(74a)£r *fl4 E# 

^ #e]ZL(66) SU^K ^16 ^^(74a) f-3H *fl6 *i<3#(76)°l 

^3<H &i=h °l^?!r *U ^ Sl^B](D2b)^ *fl4 E.^ #s^(66)» *fl5 
^rfl ?l^^(D2b)^ ^^^4. 

<74> ?fl^*IH, *fl4 ^ afl6 #3 ^l^Bl(D2a, D2c)<Hl «l*fl i-Hd^l 37l7> ^ *1]5 

<?133(D2b)£| ^ cfl^fl ^th4. 

<75> s. 9# ^SS}^, afll ^£^(46) ^Hl *)l2 ^#(50a)°l *H 

2 ^#(50a)-£- *fl4 ^ <?l^Bl(D2a) ^ ^16 ^ El (D2c)°ll ^r*Kr ^ 7fl^ ^2 
^r*(50)A>°14| cfl-g-^ ^*H1 3-^, ^ ^°l(dl)^ ^14 ^ <y^El(D2a) 

2] *U ^-^(44)4 ^2 ^r^(50)-§- ■S^Rr ¥ 7flS} ^1 51^ #&|ZL(48)7> 
€ #3(d)iH} ?H «>^W. *«1 ^^(46) ols)^ ^2 

(50a)^ Stt ^2 *i<?i#(52H <8^=M &cf. *fl2 £«3#(52)°fl ^2 

(50a)3 ojr^ol ^#5}^r ^ 7fl^ *fl2 wl<H»(h2a)ol ojcf. ^ 7 fl^ ^2 *1<H 

#(h2a)£- *fl2 51*1^ #E-1ZL(54a)S. *fl2 ^<£^(52) ^Hl ^ 7fl^ 

^3 #^(56a)°l y^uys*. o]^s\o] oicf. ^- 7 fl^ ^13 ^-^(56a)2] 7>^-g- 
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XI 2 5-$.^ #eiZL(54a)^ <£%s)°] 9X^. °H *H9-, " 7flsq Xl3 #^rf-(56a)3 #3 
£ XI 2 ^#(50a)^ ^oKdDofl v)^ ^]u). ^ ^^o. ^ 2 ^-^^(503)^ ^o](dl)ti 

4 ^4. X13 ^#(56a)£r H ^<>1 XI 4 ^ X|5 ^ <*13EKD2a, 

D2cHl ^r*Rr ¥ 7fl^l X13 #^(56)*H3 ^J±^ *h£ ?M «V^*>4. 

<76> o]^t11 ^-2.3.*! , ^Ml ^3tt Xl5 ^ <a^B](D2b)^ 

^ ^B-^%3\- X]4 ^ Xl6 ^ ^l^Bl(D2a, D2cH] ^SRr «>S S<>11 ^^Xl 

€ ^ 5U4. 

<77> Xl^SlH, X]2 ^<£#(52) Xl3 ^#(56a)€- S^r Xl3 ^<£# 

(58)°1 ^£l<H ^4. X13 ^^^(58)^1 ^ 7fl£] Xl3 #^(56a) 

o] ^#5^ ^ 7fl^ ^fl3 wH*(h3a)<X *8^sM ^4. 4^1, ^ 7fl2l *)l3 ^H* 
(h3a)^ #2*^ ^ 7 fl£] X)2 aH#(h2a)^ ^-^iicf ^ ^cf. ^uf- *fl4 ^ Xl5 
^ ol^EKD2a, D2c)<=Hl ^ 7fl<q Xl3 ^^(56)^ ^H^Hr ^cf. ^ 7^ 

Xl3 til^»(h3a)^: Xl3 5L#^ #&| ZL(60a)5L *fl^ ^cf. Xl3 *i<£#(58) ^Hl 

^r<X*l ^n>^ o]^^ = 7^ XI 4 ^#(62a)ol 5^. " 7fl^ X14 

(62a)^ 7}?>£ ^-g-^ X13 51*1^ #&| rL(60a)s+ o^S^ OT. ¥ 7fl^ XI 4 
(62a)S] X14 ^ X16 ^ <?]^Bl(D2a, D2cHl ^}^r X]4 ^^(62)#2] #3*1 

4 ^ ^3 <=>1 H>^*>cf. ^ 7fl2l ^4 ^-^(62a) #<HH -*HiMl ^ 5. 10<X1 

JE^ltb X16 ^ tl^BKD2c)ofl 
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^r*Hr Xl6 ^^(74b)s)- XI 3 ^<S^(58) ^ 7fl^ X]4 ^% 

(62a)* XI 4 ^£^(64)<>1 5*^. XI 4 ^<3#(64H1 ^ 7fl^ Xl 

4 ^#(62a) f^H ^MH] ^€ 3*2] ^r^f-g^l 7114 «H*(h4aH ^ 

9X*)r. XI 4 «]<X-S-(h4a)£- xi 4 #3ll(66a)3. *fl33 X)4 

^<3^(64) s&SlsL XI 5 ^^(68b)ol ^>9^<H X]5 ^#(68b)€- X]4 51^ # 

£^(h4a)^ ^^£]<X SU, o1^o. S «-e-1 ^<X^1 ^HJ-^H &cf. 

XI 5 ^#(68b)^ *H^r XI 4 9? X16 ^l^BKD2a, D2c)ofl ^r*Kr ^ 7fl^ X|4 «1 

<78> £. 9°1H X|3 ^<S#(58) A oHl 7h>Ajo s £ AltV wl-Sf ^-ol X| 4 # 

<y^Ei(D2aH #*Hr XI 4 ^#(62) °1 ^xl*Hr31, o]^ x]5 ^^(68b)^ <g^€ 

4. XI 4 ^-^(62)4 XI 5 ^-^r#(68b)^r XI 4 ^#(62)^ -f^M ^#5}^ XI 4 
«H«-(h4)* X|-ffe X]4 £^ #eiZL(66)» <^^^4. 

<79> Xl^r*lM £ 91- , X14 ^^#(64) X]5 #^(68b)* £^ 

XI 5 ^<£#(70)<>1 SiJl, XI 5 *i<3^(70) tfofl XI 6 ^<3#(76) 

<80> tf-g-ofl^r £ 10* ^-^H X16 ^ ^l^B|(D2c)^ ^ ^ofl tflSfl 
4. 

<8i> £ iQofl £ A]^- w}sq. ^-o], XI 6 *!33(D2c)3 *M 7l^(40)o. 

5, ^-B\ X]4 £^ #e^zl(66)^]^ £. sofl XI 4 ^l^Ei(D2a)^) ^ 
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<82> £ 10-g- ^-2:^1-^, *fl4 ^^^(64) *fl4 #siZL(66)^- S^^l 

7fl^ ^15 ^#(68H ^i, ^l^tb *l)5 ^-^#(68)# £xr *fl5 *1<2^ 

(70H «§>M<H ^5 ^<£^(70H *H5 ^#(68)S] 7fl5 

«H-S-(h5)ol *ll5 «H*(h5)£r ^]5 #eiZL(72)S. ^cf. 

*1]5 ^<a#(70) ^AS ^15 S.^ #&|ZL(72)5q- *1]6 ^^(74b)<>l 

<H ^16 #^(74b)^ *114 t"H#(h4) ^HhsH, -E. 9<A] S^RV *fl5 

3 ^£-UD2bHl ^*Rr ^ 7flS} ^4 ^#(62a) ^<HM ^€ 34 

<83> A^*V ^. «V^o} *j|2 ^A)^o1] oj^ RFIC^l A>-§-£]^ ^ , ^ ^ B\ 

S) 3.7)7} Cfe.7l nfl^ofl , 71^(40)4 #^#3 tH^o] ^1 ^Al^ofl o) *V o]^E^ 

<84> g-igs] ^ ^ 2 ^Al^ol) ^ ^-f , o]± ^ojuf ^Eflofl tfjsfl Cp 

4 Rp7> ^-cf. ^2fl^ ^^^^.cf ^^o] ^tf. ^7>HH 

4^, Si 3 3 3 oflui^l(Ee) ^ ^(Eloss)^r ^ ^ ^&°] 

<85> Tfl^SJM, ^Xg7>^ >S"#tV ^Al^o^l Si S^* ^ ^> 7 ] 

tijjn^^cf. Al^H^o]]^, o]^Ei# ^*>^ 3/zm, 
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^r<§^ € (turn) AM Afm, nMlfe Ifm, ^°]^r 230/an7> 

<87> £ 124H, Tfll ^ ^|2 Zl2fl5.(Gl, G2)^ AA ^ A2 *UHH ^ 

tV <?l^Eiofl cfl*V Al^eflol^ H-BfHfl SM^, *H3 :±Efl^(G3)Tr £ H 

o]^E^ofl cfl^ ^ij-^ u|e^^ 3°H4. 

<88> x%7) 43 ZLSflS-i-(Gl, G2, G3)B\ vi\m* , °1 — ^-f^HM" ^r^Hr^ 

25>S4(/an 2 )^£^^-i4, S. H ^E^ ^-f , 39 >36jmii 2 ^5.S^ ^3*fl ^ 

tb^Rr sW^m^, «HMt!r sn^^M 6 * ^S- 1;^ t 

7l# £°WM ^^o. 7 ^ 7 ,y^ > ojolEi 3ife ^12 
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^5- ^°14. S=«r, ^12 <y^Ei^ z}- ^ 2.<y=# cfa.7fl ^ ^S. 

a s Vt ?HH s^-tb ^fls^ ^£ ?h 

ush 7}zm 7)^^ ^hhi 3*m*j°> w . 

<9i> ^HH ^t!: tl^E^ £ 5 ^ .£ 6, £ 8 ^^1 £ 

10^1 w)-<4 ^r£^l *1]2:^<HH^ CMOS °l-§-*H ^ 9l7] 

£-ofl, ^-^ol ^7\S\7\ ^q-. olSf ^1 ol^Ei, ol^E^# ^*Kr ^ 

^3 ^(turn)^7> ^-<a^>Ei^ ^f2o|| al^fl 91^7} ^^tt =^ 



31-24 



1020020055634 #<N 2003/2/10 

1] 

ojs- ^ °l^Eil-§- £f-*>s] , 

2] 
3] 

4] 

^1 2 ^ $^1, ^"71 4^21 ^ Sl^E^S} 371 fe- 

Si 33. 
[^T 1 * 5] 

2 *<M1 5a<H>H, A o V 7l <?l^El-i- ^ ^b«^ svu^ ^ 7 i7> 14^ 

^^)^ ^fe Si 3 3. 
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I^t 1 * 6] 

7] 

€ 2)--?- ^^o] sq^s. ^ m^io s <?l^Ei. 

8] 

9] 
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10] 

*§^€ ^rf-&£- *Z°1, ^ ^ f^H *\o]SL ^>uf7> cfsTfl ^ 

■a- ^ 9i^. 
in 

12] 

^°fl ^£ -*,| ^ 3. ^ofl^ SH-7> Cfe^] 3} 

13] 
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